ABSTRACT. The length of the enlire egg, micropile and vitellus regions of Anastrepha obliqua Macquart, 1835 were measured during ali oviposition period. Obtained values were compared among them and with oviposition rate. The smallest eggs were produced during lhe first 35 oviposition days, period where the highest oviposition rate occured. The decrease in egg length was found to be due to a descrease in the vitellus region. Micropile length was found to be pratically constant throughout oviposition. Furthermore, no relationship between maternal age and length was detectable.
Changes in egg size are one of the possible maternal adaptive responses to genetie differenees or seleetive pressure imposed by the environment. Some seleetive faetors that may elueit this type of response are female age (LABlNE, 1968; RICHARDS & MA YERS, 1980; JONES et ai., 1982; KARLSSON & WIKLUND, 1984; BUTLIN et ai., 1987) , nutritional reserves (KARLSSON, 1987) , quantity and quality of adult diet (MURPHY et ai., 1983; MOORE & SINGER, 1987; TESTERINK., 1982) , exposure to eompetitors and predators (SLANSKY & RODRIGUEZ, 1987) , and oviposition rate (KASULE, 1990) .
Aeeording to LABEYRIE (1967, 1988) , many of the maternal effeets on progeny are mediated via the egg. This can signifieantly affeet the phenotype of later stages sinee development is a proeess in whieh the performanee of eaeh stage of the life eycle generally depends on the sueess of the previous stage (SLANSKY & RODRIGUEZ, op. cit.) and the adult phenotype is the sum of the aetivities performed throughout the life of the individual (MOUSSEAU & DINGLE, 1991) .
ln view of the importance of the above eonsiderations in terms of the physiology of development, the understanding of inseet's funetion within the eeosystem and the development of an effeetive management program, the present study was undertaken to determine whether oviposition rate and maternal age have any effeet on egg length inA. obliqua Maequart, 1835 .
MATERIAL AND METHODS
Adults were reared from host fruits (Spondias purpurea) ("ceriguela") collected from February to April 1989 at the COPERSUCAR orchard, Sertãozinho, São Paulo. The infested fruits were maintained on a layer of sand in plastic trays, according to BRESSAN (1981) . Since this fruit is normally infested by different tephritid species, the morphological characters of the collected adults and of their eggs were analyzed based on ZUCCHI (1979) and SIMÕES-JORGE (1987) , respectively, to certify that onlyA. obliqua flies would be used.
Ten cages each containing 40 females and 20 males which had emerged during a period of 12 hours were set up. Maintenance of adults flies was realized as described in POLLONI (1981) e SILVA et aI. (1985) , as follows. Cages consisted of iron frames (21x21x21cm) covered with white nylon netting. The adu lts food cointained a mixture of brewer's yeast, sucrose, starch, agar, propionic acid and distilled water. Water was kept available at ali times. The cages were maintained at 27° C and 75% relative humidity.
Oviposition substrates in the form of semi-spheres were done dipping the yellOW and green mussylon spheres into the a 7:1 mixture of meldet paraffin and nett vaseline, according to the methods of SIMÕES-JORGE (1987) . Eggs were collected daily during ali oviposition period. Approximately 10-15 eggs from each cage were separated and measured under a magnifying glass with the aid of a Wild (lOx) ocular micrometer, for a total of 3100 eggs. ln addition to total length, micropile (M) and vitellus (V) Iengths were measured, which are both c1early distinguishable under a magnifying glass. The morphometric data obtained for these two regions and total egg Iength were grouped into 5-days intervals since oviposition time was quite long. Data were analyzed statistically by the Kruskal-Wallis test (SIEGEL, 1975) and by the multiple comparisons Kruskal-Wallis test (HOLLANDER & WOLFE, 1973) .
During the oviposition period, the number of eggs detected in the oviposition receptacles and the number of live females present in each cage were recorded daily for the ca\culation of oviposition rate per female. Figure IA shows that A. obliqua females presented a longlasting oviposition activity (approximately from the 5 th to the 120 th day). This activity was marked by a greater oviposition rate during the first 35 days, which was followed by a marked reduction in egg production. Another increase in oviposition rate had begun on the 80 th day but did not reach the values observed at the beginning of the activity. Mean length ranged from 0.12±0.01 to 0.16±0.02mm for region "M" and [rom 0.88±0.02 to O.97±O.03mm for region "V". Mean total egg length ranged from 1.04±O.04 to 1.12±0.03mm (Figs 18, 1C, 1D ).
RESULTS
Statistical analysis of the data referring to the Iengths or regions "M" and "V" by the Kruskal-Wallis test revealed that both presente d significant differences throughout the oviposition period (H = 497.07; H = 536.69; P < 0.001; dJ. = 21, respectively). The sarne occurred for total egg length (H = 303.17; P < 0.001; dJ. = 21). ln the multiple comparisons test among the 22 age intervals, rnean point counts for region "M" ranged from 3.65 to 1645.41 and were compared with "z" values which ranged from 237.47 to 1328.55. For region "V", the differences in mean point counts ranged from 0.98 to 1645.40 and were compared with "z" values which ranged from 56.75 to 1275.52. The differences in mean point counts for total egg length ranged from 11.19 to 1400.57 and were compared with "z" values which ranged from 250.91 to 1301.06. The test showed that significant differences at the 0.05 probality levei were detected for region "M" between mean point counts for the 20-25 day age internal and the remaining intervals. For region "V", significant differences were obtained between the 20-25,25-30 and 35-40 day age intervals and the remaining intervals. For total egg length, significant differences were detected between mean point counts for the sarne age intervals as for region "V". The age intervals for which significant differences were obtained for total and "V" lengths correspond to the intervals for which the lowest values were obtained (0.88±0.02mm and O.89±0.04mm; 1.04±0.04mm and 1.04±0.05mrn, respectively) ( Figs 1C, 10) .
Smaller eggs were produced at the beginning of the oviposition period,
i.e., females were still young.
DISCUSSION
For a parasite to be successful, synchronism must occur between the appropriate stages of its life cyc1e and periods of greatest host avaibility (SLANSKY & RODRIGUEZ, 1987) . Thus, the embryonic and larval stages of A. obliqua must be synchronous with fruit growth and ripening, since the fruit flies occur inside the fruit.
The dependence ofthese developmental phases on the host (fruit) must be one of the factors that leads to the highest oviposition rate ofA. obliqua during the first 35 days of the oviposition period. Another factor is interspecific competition since different tephritid species infest the sarne fruit.
The mean lengths obtained for region "M" during oviposition varied little when compared to the variations detected in region "V" (Figs 1B, 1e ). This shows that the wide length variety of A. obliqua egg detected by SIMÕES-JORGE (1987) is due to the diversity of length of the vitellus region (V) and not to that of the micropile region, as assumed by the author. Furthermore, comparison of the lengths of these two regions with total egg length (Figs lB, 1C, 10) shows that the curve obtained for mean total length is similar to that for the vitellus region (V).
The smalJest eggs were produced during the intervals in wich region "V" presented the shortest lengths. Thus, these data demonstrate that smaller eggs present a reduction in the length of the vitellus region (V).
According to the present data, the smallest eggs were produced during the greatest oviposition activity period, suggesting that an elevated egg production must reduce the amount of nutrients available for each egg or that the rapid egg production must decrease nutrient incorporation. A decrease in egg length related to the amount of nutrient reserves in females has been reported by KARLSSON (1987) for Lepidoptera, and a reduction due to oviposition rate has been reported by KASULE (1991) for Homoptera.
Several investigators have shown that egg size varies with female age (LABINE, 1968; JONES et ai., 1982; BOGGS, 1986; KARLSSON & WIKLUND, 1984) . Our study demonstrated that the smallest eggs are produced by young females but only because of the high oviposition rate occurring at that age. The observation that the size of A. obliqua eggs is not statistically homogeneous throughout the oviposition period indicates that the use of egg length measurements as a comparative trait among tephritid species should be considered with caution. ln our opinion, the present data indicate that the number of eggs used in future studies on fruit flies should be bigger and that the samplings should be performed on different days during the oviposition period.
The present results have raised two new question: is embryonic development faster in smaller eggs? Can the reduced length of the vitellus region impair egg viability? According to studies conducted by CAREY et ai. (1985) and FITT (1990) on the tephritids Dacus cucurbitae (Coquillett,1899) and D. cucumis French, respectively, larger eggs present a shorter time of development. However, no information is available about the speed of development of Anastrepha species. As to the second question, according to NEILSON & McALLAN(1965) and POLLONI (1981) , the viability ofA. obliqua eggs does not seem to be impaired since percent hatching in this and other tephritid species is higher during the greatest oviposition activity.
Finally, our data show that A. obliqua females produce smaller eggs during the period ofhighest oviposition rate and that this reduction in size affects the length of the viteIlus region.
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